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PCT 

REQUEST 

Hie undersigned requests that the present 

international application be processed 
according to the Patent Cooperation Treaty. 



For receiving Office use only 



International Application No. 



International Filing Date 



Name of receiving Office and TCT International Application" 



Applicants or ageefs file reference 
(if desired) (12 characters maximum) 



515-0205/IY 



Box No. I TITLE OF INVENTION 


Box No. II APPLICANT | | This person is also inventor 


Name and address: (Family name JbSowed by given name; jbr a legal entity, foil official designation. 
The address must include postal code and name of country. The country of die address indicated in this 
Box is the applicants State (that is, country) of residence tf no State of residence is indicated below.) 

Marat a Manufacturing Co., Ltd. 
Mr. Kunisaburo Tompno 

General Manager of Intellectual Property Division 
26-10 Ten j in 2 -chrome, Nagaokakyo-shi 
Kyoto-fu 617-8555, JAPAN 


Telephone No. 

+81 75 955 6734 


Facsimile No, 

+81 75 956 6259 


Tdeprinter No. 


Applicant's registration No. with the Office 


State (that is, country) of nationality: 
Japan 


State (that is, country) of residence: 
Japan 


This person is applicant 1 1 all designated all designated States except 1 1 the United States 1 I the States indicated in 
for the purposes of: 1 1 States L 1 (he United States of America 1 1 of America only . I | the Supplemental Box 


Box No. HI FURTHER APPLICANTS) AND/OR (FURTHER) INVENTOR(S) 


Name and address: (Family name followed by given name; for a legal entity, full official designation. 
The address must include postal code and name of country. The country cf the address indicated in das 
Box is the applicants State (that is, country) of residence f no State cf residence is indicated below.) 

I Soshu KIRIHARA 

205-2-1-27, Aoshinke, Mino-shi 
Osaka-fu 562-0024, JAPAN 


This person is: 
| | applicant only 
| X | applicant and inventor 

[ 1 inventor only (If this check-box 
' ' is marked, do not fill in Below.) 


Applicant's registration No. with the Office 


State (Le. country) of nationality: 

Japan 


State (Le. country) of residence: 

Japan 


lhis person is applicant j | all designated | 1 all designated States except x the United States 1 | the States indicated in 
for the purposes of: 1 1 States 1 1 the United States of America of America only I J the Supplemental Box 


X Further applicants and/or (further) inventors are indicated on a continuation sheet 


Box No. IV AGENT OR COMMON REPRESENTATIVE; OR ADDRESS FOR CORRESPONDENCE 


The person identified below is hereby/has been appointed to act on behalf j 1 A j I 

of the applicants) before the competent International Authorities as: 1 1 Agent I 1 common representative 


Name and address: (Family name followed by given name; for a legal entity, foil official 
designation. The address must include postal code and name of country) 

Edward A. Meilman, Esq. 

Dicks te in Shapiro Morin & Oshinsky LLP 

1 177 Avfaniift r>-F the* Atd^ti ra<=i 


Telephone No. 

212-896-5471 


Facsimile No. 

212-997-9880 


New York, NY 10036-2714 
U.S.A. 




Teleprinter No. 




Agent's registration No. with the Office 



X| Address for correspondence: Mark this check-box where no agent or common representative is/has been appointed and the 
space above is used instead to indicate a special address to which correspondence should be sent 
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Continuation of Box No, in . FURTHER APPLICANTS) AND/OR (FURTHER) INVENTORS) 

If none of the following sub-boxes is used, this sheet should not be included in the request 


Name and address: (Family name followed by given name: far a legal entuy,Jffl offu±d designation. 
The address must include postal code and name of country The country of fa address inolcated m this 
Baxij die applicants State (that is, country) cf residence f no State cfresi^^ 

Yoshinari MIYAMOTO 

1-14-202 Tsukinoki-cho, Ifceda-shi 

Osaka-fu 563-0057, JAPAN 


This person is: 
| | applicant only 

| xj applicant and inventor . 

1 1 inventor only (If this check-box is 
■ ' marked, do not fill in below.) 


Applicant's registration No. with fee Office 


State (that is, country) of nationality: 
Japan 


State (that is, country) of residence: 
Japan 


This person is applicant 1 I all designated | | afl designated States except x the United States 1 ] the States indicated in 

tor the purposes of 1 1 States I I the United States of America of America only 1 I the Supplemental Box 


Name and address: (Family name followed by given name; far a legal entity, full official designation. 
The address must include postal code and The country cf the address indicated in this 
Boxis Ote applicant's State (that is, country) cf residence if no State <f resides 

Takuji NAKAGAWA 

(A170) Intellectual Property Division 
Murata Manufacturing Co,, Ltd, 
26-10 Ten j in 2 -chrome, Nagaokakyo-shi 
Kyoto-fu 617-8555, JAPAN 


This person is: 

| | applicant only 

| x | applicant and inventor 

1 j inventor only (If this check-box is 
' ' marked, do not fill in Below.) \ 


Applicant's registration No. with the Office 


State (that is, country) of nationality: 
Japan 


State (that is, country) of residence: 
Japan 


This person is applicant I j all designated 1 | all designated States except V~£\ the United States j ] the States indicated in 

for the purposes of: 1 1 States 1 1 the United States of America 1 I of America only I I the Supplemental Box 


Name and address: (Family name followed by given name; far a legal entity, JuU official designation. 
The address must include postal code and name of country. The country cf the address indicated in this 
Box is the applicants State (that is, country) of residence if no State of residence is indicated below.) 

Katsuhik'o TANAKA 

Murata Manufacturing Co., Ltd. 

26-10 Tenjin 2 -chrome, Nagaokakyo-shi 

Kyoto-fu 617-8555, JAPAN 


This person is: 
| | applicant only 

| x | applicant and inventor 

j 1 inventor only (If this check-box is 
' ' marked, 'do not fill in below.) 


Applicant's registration No. with the Office 


State (that is, country) of nationality: 
Japan 


State (that is, country) of residence: 
Japan 


This person is applicant j j all designated j 1 all designated States except v the United States j | the States indicated in 
for the purposes o£ 1 1 States 1 1 the United States of America of America only 1 1 the Supplemental Rox 


Name and address: (Family name followed by given name; for a legal entity, j 
The address must include postal code and name of country. The country cf the a 
Box is the applicant's State (that is, country) of residence tf no State of residence is 


full official designation, 
daress indicated in this 
indicated below.) 


This person is: 
, | | applicant only 

| | applicant and inventor 

j 1 inventor only (If this check-box is 
■ ' marked, do not fill in below.) 




Applicant's registration No. with the Office 


State (that is, country) of nationality: 


State (that is, country) of residence: 


This person is applicant | 1 all designated 1 | all designated States except 1 | the United States 1 1 the States indicated in 
for the purposes o£ 1 — J States 1 1 flic United States of America 1 I of America only 1 I the Supplemental Box 


| | Further applicants and/or (further) inventors are indicated on another continuation sheet 
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Box No. V DESIGNATION OF STATES Mark the applicable check-boxes; at least one must be marked. 



The following designations arc hereby made under Rule 4.9(a): 
Regional Patent 

BAP ARJPO Patent: GH Ghana, GM Gambia, KE Kenya, IS Lesotho, MW Malawi, MZ Mozambique, SD Sudan, SL Sierra Leone, 
SZ Swaziland, TZ United Republic of Tanzania, UG Uganda, ZM Zambia, ZVV Zimbabwe, and any other State which is a 
Contracting State of the Harare Protocol and of the PCT , 

Eurasian Patent: AM Armenia, AZ Azerbaijan, BY Belarus, KG Kyrgyzstan, KZ Kazakhstan, MD Republic of Moldova, 
RU Russian Federation, TJ Tajikistan, TM Turkmenistan, and any other State which is a Contracting State of the Eurasian Patent 
Convention and of the PCT 

European Patent: AT Austria, BE Belgium, BG Bulgaria, CH &. LI Switzerland and Liechtenstein, CY Cyprus, CZ Czech 
Republic, DE Germany, DK Denmark, EE Estonia, ES Spain, FI Finland, FR France, GB United KmgHom GR Greece, IE Ireland, 
IT Italy, IXJ Luxembourg, MC Monaco, NL Netherlands, PT Portugal, SE Sweden, SI Slovenia, SK Slovakia, TO Turkey and any 
other State which is a Contracting State of the European Patent Convention and of the PCT 

OAPI Patent: BF Burkina Faso, BJ Benin, CF Central African Republic, CG Congo, CI Cote dlvoire, CM Cameroon, GA Gabon, 
GN Guinea, GQ Equatorial Guinea, GW Guinea-Bissau, ML Mali, MR Mauritania, NE Niger, SN Senegal, TD Chad, TG Togo, and 
any other State which is a member State of OAPI and a Contracting State of the 
PCT 

National Patent (if other kind of protection or treatment desired, specify on dotted line): 



(x]EA 

|F]ep 



0 



OA 



I Xl AE United Arab Emirates . 
t Xl AG Antigua and Barbuda 

Fxl AL Albania 

Annenia 



AM 

fxl AT Austria.... 

fxl AU Australia.. 

I X AZ Azerbaijan . 

I X I BA Bosnia and Herzegovina . 





BB 


Barbados 


[i 


BG 


Bulgaria 




BR 


Brazil 


cx 


BY 




fx 


BZ 






CA 


Canada 


[T 


CHi 


& LI Switzerland and Liechtenstein 


Cx 


CN 




Cx 


CO 


Columbia 


Cx 


CR 




CH 


CU 




Cx 


CZ 




CZ 


DE 




CZ 


DK 


Denmark .... . ....... ..... 


Cx 


DM 


Dominica 


Cx 


DZ 




Cx 


EC 




Cx 


EE 






ES 






FI 


Finland 


Cx 


GB 


United Kingdom 


Cx 


GD 


Grenada 


cz 


GE 




CZI 


GH 





IocIgm 

fxl HR 
(lei HU 

fxl n> 

nn il 

fxl IN 

m k 
□ jp 
nn ke 
m kg 
nn kp 

fxlKR 

nn kz 

im lk 
im lr 
rxi ls 

fxl LT 

im lu 

fxl LV 

nn ma 

fxl MP 

nn mg 
im mk 



Gambia NZ 

Croatia. QT| OM 

Hungary Qc] PH 

Indonesia fxl PL 

Israel □[] PT 

India {jT| RO 

Iceland RU 

Japan 

Kenya fx] SC 



New Zealand 

Oman 

Philippines 

Poland 

Portugal 

Romania 

Russian Federation . 



Kyrgyzstan [x] SD 

Democratic People's Republic f X 

of Korea |~X 

Republic of Korea | X 

Kazalchstan [jC 



IX 

m 



SE 
SG 
SK 
SL 
TJ 
TM 
TN 
TR 
TT 



im mn 
nn mw 
nn mx 
nn mz 
nn no 

Check-boxes below reserved tor designating States which have become party to the PCT after issuance of this sheet 
^ NI Nicaragua Q □ 

□ • a □ 



Saint Lucia 
Sri Lanka 
Liberia 

Lesotho 

Lithuania 
Luxembourg 
Latvia 

Morocco [x] UA 

Republic of Moldova | X I UG 

■. US 

Madagascar 

The former Yugoslav Republic | X I UZ 

of Macedonia \ Xl VC 

Mongolia | X \ VN 

Malawi [x] YU 

Mexico [x] ZA 

Mozambique 1 X I ZM 

Norway [T|ZW 



Seychelles 
Sudan 
Sweden 
Singapore 

Slovakia 

Sierra Leone 

Tajikistan 

Tiirkmpynsfftn ....... 

Tunisia 

Turkey 

Trinidad and Tobago . 



I X I TZ United Republic of Tanzania 

Ukraine 

Uganda 

United States of America 



Uzbekistan 

Saint Vincent and the Grenadines 

Viet Nam 

Yugoslavia 

South Africa 

Zambia 

Zimbabwe 



Precautionary Designation Statement: In addition to the designations made above, the applicant also makes under Rule 4.9(b) all other 
designations which would be permitted under the PCT except any designations) indicated in the Supplemental Box as being excluded from the scope 
of this statement The applicant declares mat those additional designations are subject to confirmation and that any designation which is not confirmed 
before the expiration of 15 months from the priority date is to be regarded as withdrawn by the applicant at the expiration of that time limit 
(Confirmation (including fees) must reach the receiving Office within the 15-month time limit) 
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Box No. YI PRIORITY CLAIM 



Priority of the following earlier application^) is hereby claimed- 



Filing Date 
of earlier application 
Cday/monthTyear) 



Number 
of earlier application 



Where earlier application is: 



national applications 
country or Member 
ofYVTO 



application: ^ 
regional Office 



1 1 1 pflpjQpfll applicati on 
receiving Office 



item(l) 



28 May, 2002 



2002-154254 



Japan 



item (2) 



item (3) 



item (4) 



item (5) 



| | Further priority claims are indicated in the Supplemental Box. 



The receiving Office is requested to prepare and transmit to the International Bureau a certified copy of the earlier application^) (only 
if the earlier application was filed with the Office which for the purposes of this international application is the receiving Office) 
identified above as: 

□ allitems I 1 item(l) \~\ hem(2) \~\ item(3) I I hem(4) F~| item(5) I I other,see 
1 1 1 1 1 1 1 1 1 1 1 1 Supplemental Box 

* Where the earlier application is an ARIPO application, indicate at least one country party to the Paris Convention for the Protection of 
Industrial Property or one Member of the World Trade Organization for which that earlier application was filed (Rule 4 J 0(b) (ii)): 



Box No. VH INTERNATIONAL SEARCHING AUTHORITY 



Choice of International Searching Authority (ISA) (If two or more International Searching Authorities are competent to carry out the 
international search, indicate the Authority chosen: the two-letter code maybe used): 

ISA/ EPO 

Request to use results of earlier search; reference to that search (if an earlier search has been carried out by or requested from the 
International Searching Authority): 



I>ate(dq)*monthfyear) 



Number 



Country (or regional Office) 



BoxNo.Vm DECLARATIONS 



The following declarations ax 

check-boxes below and indicate 

| | BoxNo.Vm(i) 
fx] BoxNo.Vm(h) 

BoxNo.VfflCii) 
|~xj BoxNo.VIII(iv) 
| | BoxNo.Vm(v) 



e contained in Boxes Nos. VHI (i) to (v) (mark the applicable 
in the right column the' number of each type of declaration): 

Declaration as to the identity of the inventor 

Declaration as to the applicant's entitlement, as at the international tiling 
date, to apply for and be granted a patent 

Declaration as to the applicant's entitlement, as at the international filing 
date, to claim the priority of the earlier application 

Declaration of inventorship (only for the purposes of the designation of the 
United States of America 

Declaration as to non-prejudicial disclosures or exceptions to lack of novelty 



Number of 
declarations 
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Box Na.Vm(ii) DECLARATION: E^^^ITLJ£MENT TO APPLY FOR AND BE GRANTED A PATENT 

The declaration must conform to the standardized wording provided far in Section 212; see Notes to Boxes Nos, VWU VUI(i) to (v) (in general) 
and the specific Notes to Box No, Vfflfii). If this Bax is not used, this sheet should not be included in the request 

Declaration as to the applicant's entitlement, as at the international filing date, to apply for and be granted a patent 
(Rules 4.17(ii) and 51 bis. l(a)(ii)), in a case where the declaration under Rule 4. 17(iv) is not appropriate: 

In relation to this international application, Murata Manufacturing Co., Ltd is entitled as 
employer of the inventores Soshu Kirihara, Yoshinari Miyamoto, Takuji Nakagawa and 
Katsuhiko Tanaka. 

This declaration is made for the purpose of all of the foregoing designations for national 
and/or regional patents. 



Form PCT/RO/101 (declaration sheet (u)) (March 2001; reprint January 2003) 
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■ j Has declaration is continued on the following sheet, "Continuation of Box No. VIII (a)" 
Box No. Vffl (iii) DECLARATION: ENTITLE TO CLAIM PRIORITY 

The dedaratian must conform to the standanhzed wording provided far in Section 213; see Notes to Boxes Nos VOL, VDJ(i) to (v) fin genera]) 
and the specific Notes to Box No. Vm(m). If this Box is not used, this sheet should not be included in the request. 

Declaration as to the applicant's entitlement, as at the international filing date, to claim the priority of the earlier 
application specified below, where the applicant is not the applicant who filed the earlier application or where the 
applicant's name has changed since the filing of die earlier application (Rules 4.17(iii) and 51 bis. l(aXui)): 

In relation to this international application, Murata Manufacturing Co., Ltd. is entitled as 
employer of the inventores Soshu Kirihara, Yoshinari Miyamoto, Takuji Nakagawa and 
Katsuhiko Tanaka. 

This declaration is made for the purpose of all of the foregoing designations for national 
and/or regional patents. 



See Notes to the request form 
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{ | This declaration is continued on the following sheet, "Continuation of Box No. VHI (iii)". 



Box No. Vm (iv) DECLARATION: INVENTORSHIP (only for the purposes of the designation of the United Slates of America) 

The declaration must can/arm to the standardized wording provided for in Section 214; see Notes to Boxes Nos, VIE, Vfflfi) to (v) (in general) 
and the specie Notes to Bex No. VUIOv), If this Box is not used, this sheet should not be included in the request 



Declaration of inventorship (Roles 4.17(iv) and 51 *iy.l(a)(rv)) 
for the purposes of the designation of the United States of America: 

I hereby declare mat I believe I am the original, first and sole (if only one inventor is listed below) or joint (if more than one 
inventor is listed below) inventor of the subject matter which is claimed and for which a patent is sought 

This declaration is directed to the international application of which it forms a part 



□ 



This declaration is directed to international application No. PCT/ 



I hereby declare mat my residence, mailing address, and citizenship are as stated next to my name. 

I hereby state that I have reviewed and understand the contents of the above-identified international application, including the 
claims of said application. I have identified in the request of said application, in compliance with PCT Rule 4.10, any claim to 
foreign priority, and I have identified below, under the heading "Prior Applications,'' by application number, country or Member 
of the World Trade Organization, day, month and year of filing, any application for a patent or inventor's certificate filed in a 
country other than the United States of America, including any PCT international application designating at least one country 
other man the United States of America, having a filing date before that of the application on which foreign priority is claimed. 

Wor Applications: jgp^ Application No. 2002-154254 

I hereby acknowledge the duty to disclose information mat is known by me to be material to patentability as denned by 37 CJFJEL 
Section 1.56, including for continuation-in-part applications, material information which became available between the filing date 
of the prior application and me PCT international filing date of the continuation-in-part application. 

I hereby declare that all statements made herein of my own knowledge are true and that all statements made on information and 
belief are believed to be true; and further that these statements were made with the knowledge that willful false statements and the 
like so made are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United States Code and that 
such willful false statements may jeopardize the validity of the application or any patent issued thereon. 

Name: Soshu Kirihara 

Residence: OsaJca-fu, Japan 

(city and either US state, if applicable, or country) 

Mailing Address: (A170) Intellectual Property Department 

Murata Marifacturing Co., Ltd.; 26-10, Tenjin 2 -chrome, 
Nagaofcakiyo-shi; Kyoto- fu 617-8555, Japan 

Citizenship: Japan 

Sosiu kitikam May. fZ , 2005 

Inventor's Signature Date / 



Name: Yoshinari Miyamoto 
Residence: Osaka- fu, Japan 
(city and either US state, if applicable, or country) 

Mailing Address: (A170) Intellectual Property Department 

Murata Marifacturing Co., Ltd.; 26-10, Tenjin 2 -chrome, 
NagaoJcakyo-shi; Kyoto- fu 617-8555, Japan 

Citizenship: Japan 



Inventor's 




Date ^"* 3 
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| x | This declaration is continued on the following sheet, "Cofftinuation of Box No. VIII (ivy. 



Form PCT/RO/101 (declaration sheet (iv)) (March 2001; reprint January 2003) See Notes to the request form 
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Continuation of Box No. Vm (iv) DECLARATION 



Name: Takuji NaJcagawa 

Residence: Kyoto- fu, Japan 

(city and cither US state, if applicable, or country) 

Mailing (A170) Intellectual Property Department 
Address: Murata Manfacturing Co., Ltd.; 26-10, Ten j in 2-chrame, 
Nagaokakyo-shi; Kyoto- fu 617-8555, Japan 

Citizenship; Japan 

l&kUfA Hay 7. 2^3 

Inventor's Signature ~ ~ ^ Date 7 

Name: Katsuhiko Tanaka 

Residence: Osaka-fu, Japan 

(city and either US state, if applicable, or country) 

Mailing Address: (A170) Intellectual Property Department 

Murata Manfacturing Co., Ltd.; 26-10, Ten j in 2 -chrome, 
Nagaokakyo-shi ; Kyoto- fu 617-8555 , Japan 

Citizenship: Japan 

Inventor's Signature Date ' 

Name: 

• Residence: 

(city anil either US state, if applicable, or country) 
Mailing Address: 



Citizenship: 



Inventor's Signature Date 

Name: 

Residence: 

(city and either US state, if applicable, or country) 
Mailing Address: 



Citizenship: 



Inventor's Si; 



i kualWi ) Y ' Date ' 



| | This declaration is continued on the following sheet, "Continuation of Box No. VHI (iv)". 
Vorm PCT/RO/101 (continuation sheet for declaration) (March 2001; reprint January 2003) See Notes to the request form 
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Box No. DC CHECK LIST; LANGUAGE OF FILING 



This int o i ta no oal Appli ca ti on contains* 

(a) in paper form, the following number of 
she ets: 



request (including 
d ^clfl^f * nn sheets) 
description (excluding 
sequence listings and/or 
tables related thereto) 

claims 

abstract 

drawings 

Sab-total number of sheets 



10 



tables related thereto 
(for both, actual number of sheets 
iffUed in paper form, whether 
or not also filed in computer 
readable form; see (c) below) 

Total naniber of sheets 

(b) | | only in computer readable form 
(Section 801(aXi)) 

(i) | | sequence listings 

(ii) | | tables related thereto 

(c) | | also in computer readable form 
(Section 801(aXU)) 

(i) | | sequence listings 
(ii) | | tables related thereto 

Type and number of carriers (diskette, 
CD-ROM, CD-R or other) on which are 
contained the 

[ [ sequence listings: 

| [ tables related thereto: 

(additional copies to be indicated under 
items 9(ii) and/or 1000, In right column) 



This international application is accompanied by the following 
item(s) (mark the applicable check-boxes below and indicate in 
right column the number of each item): 

l. j X [ fee calculation sheet 

2- 1 [original separate signed power of attorney 

3. | [original general power of attorney 

4. 1 [copy of general power of attorney; reference number, 
if any: 

5. | statement ex plaining larfc- of signature 

6. | priority documents) identified in Box No. VI as 
item(s): 

7 J I translation of international application 
into (language): 

g I I separate indications concerning deposited microorganisms or 

' — * other biological material 
9 | I sequence listing in computer readable form 

(V*& icate t yP e an ^ number of carriers) 

(i ) I I copy submitted for the purposes of international search under 
■ — 'Rule \3ter only (and not as part of the international 
application) 

(uL) I where check-box (b)(i) or (c)(i) is marked in left column) 

* ' additional copies inchiding, where applicable, the copy far the 

purposes of international search under Rule 1 3ter 

(iii)| | together with relevant statement as to the identity of the copy or 
copies with the sequence listings part mentioned in left column 

10. | | tables in computer readable form related to sequence listings 
I ' (indicate type arid number of carriers) 

^)| I copy submitted for the purposes of international search under 

' 'Section 802 (b-quarter) only (and not as part of the 

international application) 
(iL)| Ifonty ^here check-box (b)(ii) or (c)(ti) is marked in left column) 
— additional copies including where applicable, the copy for the 
purposes of international search under Section 802 (Jchquarter) 

(iil)| [together with relevant statement as to the identity of the copy 
' — 'or copies with the tables mentioned in left column 

11. other (specify): 



Number 
G-fitems 

1 



Figure of the drawings which 
should accompany the abstract: 



Language of filing of the 

international application: 



Box No. X SIGNATURE OF APPLICANT, AGENT OR COMMON REPRESENTATIVE 

Next to each signature, indicate, the name of the person signing and the capacity in which the person stgns (1/ such capacity Is not obvious from 



Kunisaburo TOMONO 

General Manager, Intellectual Property/ Murata Manufacturing Co., Ltd. 



1 Date of actual receipt of me purported 
international application: 


2. Drawings: 
| | received: 
[ | not received: 


3 . Corrected date of actual receipt due to later but timely received papers or 
drawings completing the purported international application: 


4 Date of timely receipt of the required 
corrections under PCT Article 1 1 (2): 


5. International Searching Authority TO A / 
(if two or more are competent: / 


5 1 1 Transmittal of search copy delayed 
' ' until search fee is paid. 





Date of receipt of the record copy 
by the International Bureau: 



Form PCT/RO/101 Oast sheet) (January 2003) 
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